It is thought that with decreasing temperature CeA13 first condenses into a crystal-field Jz a ±3/2 doublet ground state and then further condenses into a Kondo singlet state. To test this description, we use it to calculate the specific heat and entropy of CeA13. We calculate the specific heat contribution of the Jz • ±5/2 doublet using the resonant level model. The contributions from the Jz • ±5/2 and ±1/2 doublets are computed using the known crystal-field energies but allowing for a broadening of the levels. If it is assumed that the excited crystalfield states have Lorentzian distributions with a width of the order of 50K, the calculation is in generally good agreement with experimental data for the f-electron contribution. (The specific heat of LaAl3, which was measured for the purpose and is reported here, was subtracted from the total to obtain the f-electron contribution.)
I.

Introduction
There has been considerable interest in the fact that the specific heat, C(T), of CeAl3, a heavy-fermion system, can not be fit by Kondo single impurity theory. More specifically, the ratio C/T exhibits a maximum near O.SK, while Kondo single impurity theory predicts that this quantity increases monotonically with decreasing temperature.
One explanation 1 for the maximum is that it is due to a minimum in the density of states, but it can also be explained2 by a temperature dependent density of states without a minimum. In another approach to a calculation of C(T) at low temperatures, Sticht et al. 3 have combined Fermi-liquid theory and a band-structure calculation.
Here we ignore the decrease in C/T below O.SK, and focus our attention on the f-electron C(T), and particularly the entropy, S(T), over a broader temperature range, T<20K. We compare experimental results for C(T) of CeAl3 with new data for LaAl3 to obtain the £-electron entropy of CeA13, and we present a model calculation of the f-electron C(T) and S(T) for CeA13. The calculation is based on a generalization of a model used previously 4 [to calculate the magnetization and magnetic field dependence of C(T)] to include a possible broadening of the excited crystal-field levels by interaction with the conduction electrons. Our motivation for this study was the following: 1) Rice and Ueda5 predicted that heavyfermion systems will magnetically order if their multiplicity is only two. Since the crystal-field ground state of CeAl3 is believed
to be a doublet, one might think that their theory predicts that CeAl3 should magnetically order, but no magnetic ordering has been observed 6 for T)20mK. 2) We wished to investigate whether a single impurity Kondo model which includes crystal-field effects could approximately predict the observed C(T) and S(T). 
II. Experimental Specific Heat and Entropy
to within ± 0.5%. We assume that the £-electron contribution is given It is similar to estimates that have been published8,9 earlier.
III. Model Specific Heat and Entropy
The crystal-field splits the six f-electron J•S/2 state into -3-three doubletsG Neutron scattering experimentslO,ll have established that the crystal-field ground state has Jz = ±3/2 and that there are excited state doublets with Jz = ±5/2 and Jz = ±1/2 at 60e3 and 88o2 K, respectively. In the earlier calculation 4 we assumed that the contribution of the ground state Jz • ±3/2 doublet to the magnetization could be calculated by the resonant level model, RLM. 12 We assumed 4 that the contribution of the other two doublets to the magnetization could be calculated using crystal-field theory. We restate the reasoning behind these assumptions. If it were not for the interactions with the conduction electrons, the contribution of with full width at half maximum, r, which is the same for each doublet.
With these assumptions the £-electron C(T) is given by (2) where C3/2,RLM and CES,CF are respectively the contributions of the· Jz • ±3/2 doublet, which is calculated using the RLM, and of the Jz • ±1/2 and ±5/2 excited state doublets, which are calculated using crystal-field theory. The quantity C3/2,RLM is calculated from .... In these expressions Ej represents the crystal-field splitting. (5) (6) (7) [The integral in Eq. (7) is carried out only over positive energies.
If negative energies were included they would give rise to a large, 
Even with r as large as SOK, because of the Boltzmann factor in Eq. (7), these occupancies go rapidly to zero in the limit T+O. 
